Differences by patient and disease characteristics were compared using Chi-square and ttest. Kaplan Meier curves and Cox proportional hazards regression assessed overall survival. RESULTS: The mean age at diagnosis was 66 years, 64 % were male, 72 % were Caucasian, 41 % were diagnosed at early stage, 77 % received treatment and 82 % had a history of tobacco use. Mean age at diagnosis was highest among Caucasians (67 years) and lowest among African Americans (AA; 62 years). Asian/Pacific Islanders (PI) were more likely to be female (p<0.0001), have adenocarcinoma histology (p=0.0003) and less likely to have a history of tobacco use (p<0.0001) compared to other racial/ethnic groups. In multivariable survival analysis, older age, male gender, increasing stage, not receiving treatment, and tobacco history were associated with higher mortality risk. Untreated patients exhibited a 39 % higher mortality risk compared to treated patients (HR = 1.39; 95%CI = 1.23-1.57). Compared to Caucasian patients, Asian/PIs demonstrated a 20 % lower risk of death (HR = 0.80; 95%CI = 0.66-0.96). There was no difference in mortality risk between AAs and Hispanics compared to Caucasians. CONCLUSION: The lack of significant outcome disparity between AAs and Caucasians and the earlier stage at diagnosis than usually seen in civilian populations suggest that equal access to healthcare may play a role in early detection and survival.
INTRODUCTION
Although lung cancer is the second-most common malignancy diagnosed in the United States (US), accounting for 15 % of all new cancers, it is the leading cause of cancer deaths in both men and women.
1,2 Non-small cell lung cancer (NSCLC) comprises approximately 85-90 % of all lung cancer cases, with more than half of all patients diagnosed at an advanced stage defined as stage IIIB or IV. Advanced stage disease carries an overall 5-year survival rate of less than 15 %. [1] [2] [3] Stage, gender, race, and smoking are known independent prognostic factors related to survival. [4] [5] [6] [7] In the US population, survival rates for African Americans are lower than their non-African American counterparts [8] [9] [10] ; however, studies controlling for stage, treatment, and socioeconomic status demonstrate that overall survival rates may be similar. 11, 12 Disparities in lung cancer outcomes have also been linked to quality healthcare access and early detection. 13, 14 However, comprehensive analyses of NSCLC disparities by race/ethnicity are limited in that some studies did not control for important confounding variables such as comorbidities, 10, 12, 15 only examined white versus black race, 9, 16, 17 did not differentiate race from ethnicity, 10, 18 or small cell lung cancer from NSCLC. 9, 19 The United States Military Healthcare System provides a unique opportunity to examine racial/ethnic disparities in prognostic factors and outcomes, controlling for all relevant confounding variables in a heterogeneous NSCLC patient population with affordable and equal access to healthcare.
Active duty military service members and military retirees (a retiree is defined as an active duty military service member with ≥ 20 years of active duty service), as well as their dependents, are eligible for care at a military treatment facility (MTF) within the military health system. Patients treated within the military health system are different from those treated at the Veterans Administration Hospitals, which covers service-connected injury patients. The MTF beneficiaries are a unique population that has no cost barriers to physician visits, laboratory or radiology tests, medications, referrals, and cancer screening and surveillance compared to the general civilian population. All active duty service members are required to undergo an annual periodic health assessment incorporating screening guidelines, smoking cessation, and lifestyle modification discussions, in addition to a mandated comprehensive health examination.
Using a military cohort who receives equal and open access to healthcare within the Department of Defense (DoD) medical system, we sought to examine demographic and clinical features of the disease, prognostic indicators including racial/ ethnic disparities in outcomes, and other factors associated with NSCLC survival. The results of this study will provide further insight into disease management for both the military and civilian populations.
METHODS

Data Source
The institutional review board at Naval Medical Center, Portsmouth Virginia, approved this study. A retrospective, registrybased cohort analysis was conducted using the DoD Automated Central Tumor Registry (ACTUR). Established in 1986, ACTUR maintains data on more than 350,000 reported incident cancer cases collected from approximately one hundred military treatment facilities world-wide. Military medical facilities are required to report cancer data on all DoD beneficiaries (active duty, family members of active duty, and retirees) who were diagnosed and/or treated for cancer within an MTF. ACTUR satisfies the American College of Surgeons, Commission on Cancer requirements for a comprehensive cancer data reporting system.
Study Population and Variables
NSCLC patients were identified with a primary site code of C34.0-C34. 3 
Statistical Analysis
All statistical analyses were performed using SAS software, version 9.1.3 (SAS Institute Inc., Cary, North Carolina). Demographic and clinical characteristics were summarized descriptively and compared using the Chi-square test for categorical variables and analysis of variance (ANOVA) or t-tests for continuous variables to examine differences between groups. A p value < 0.05 was considered to be statistically significant.
Kaplan-Meier survival curves and corresponding log-rank tests examined unadjusted overall survival by disease stage and race/ethnicity. Since timing of treatment initiation differed between patients, the relationship between treatment and survival was evaluated using a Cox regression model with treatment as a time-dependent factor. In the time-varying Cox model, all patients belong to the Bnot treated^group and only switched to the Btreated^group at the time of treatment receipt. Other confounders included in the Cox model were selected a priori from baseline demographic and clinical characteristics. In the survival analyses, patients were included if they survived at least 30 days after diagnosis and were excluded if they were diagnosed in 2013 (to allow for sufficient follow-up time) or if their diagnosis date was the same as their date of death. In the Cox models, follow-up was calculated beginning on the date of diagnosis up until the first occurrence of a censoring event: date of death, last contact date (if alive) or end of follow-up period (30 April 2013) .
RESULTS
Demographic and Clinical Characteristics
Military service members comprised 63 % of the cohort, while their spouses accounted for 31 %. The overall mean age at diagnosis was 66 years, 64 % were male and 72 % were Caucasian. Most of the cohort were either currently using or had a history of tobacco use (82 %). Adenocarcinoma (45 %) was the most common histologic subtype. The majority of the cohort (77 %) received treatment.
There were more patients (47 %) diagnosed at advanced stage compared to early stage (41 %), and tended to be younger (mean age 65 vs. 67; p<0.0001) and more likely to be male (66 % vs. 62 %; p<0.0001). In the early stage cohort, 58 % had stage I disease. Compared to patients diagnosed with advanced disease, those diagnosed with earlier stage presented predominantly with adenocarcinoma (51 % vs. 42 %) and/or squamous cell histology (26 % vs. 18 %) and were more likely to receive treatment (Table 1 ).
In the stratified analysis (Table 2) by race/ethnicity, the mean age at diagnosis was highest among Caucasians (67 years) followed by Asian/PI (64 years), Hispanics (63 years), and African Americans (62 years). Asian/PIs were more likely to be female (57 %) and military spouses (51 %) compared to all other racial/ethnic groups. A history of tobacco use was highest among Caucasians (87 %) and African Americans (86 %), followed by Hispanics (74 %) and Asian/PI (65 %). Asian/PIs were also more likely to be married, have adenocarcinoma histology and were more likely to be sporadic cases (no family history) compared to the other self-described ethnic groups. Treatment rates were highest among African Americans (84 %), followed by Asian/PI (80 %), Caucasians (79 %) and lowest in Hispanics (68 %)
Overall Survival
The unadjusted OS for the cohort was 14.97 months (95 % confidence interval (CI): 13.9-15.7) with significantly decreasing survival as stage increased. The unadjusted median overall survival was 64, 30, 17, and 7 months for stage I, II, IIIA, and IIIB/IV, respectively (log rank p<0.0001; Fig. 1a ). Asian/PIs had significantly higher unadjusted overall survival (Log rank p=0.0004) compared to the other racial/ethnic groups. The unadjusted median overall survival was 13, 14, 16, and 23 months for Hispanic, Caucasian, African American and Asian/PI respectively (log rank p<0.0004; Figure 1b) In the multivariable survival analysis, stage was the predominant predictor of mortality risk ( Table 3) . As stage increased, mortality risk also significantly increased up to 
DISCUSSION
This DoD cohort of U.S. military service members and their dependents who are cared for at a MTF provides a unique opportunity to evaluate both prognostic factors and outcomes.
The equal and open access to health care offers no cost barriers to receive comprehensive evaluations as compared to the general civilian sector, and requires annual exams in the active duty service population. In this cohort, treatment, age, race, gender, stage, histology, number of comorbidities and tobacco history were all prognostic variables related to survival as would be expected based on many previous epidemiologic studies to date. [20] [21] [22] However, several striking differences in this population compared to the general civilian population were revealed. In the current analysis, racial disparity between African Americans and Caucasians was not demonstrated. Numerous studies have described the phenomenon of racial/ethnic disparities in lung cancer survival in the general US population. [23] [24] [25] African Americans with lung cancer have lower survival rates than non-African Americans. Although stage is arguably the most powerful predictor of survival in lung cancer patients, even in early stage disease, African Americans have inferior outcomes than their non-African American counterparts. 24 Racial/ethnic differences in genetics, tumor histology, and access to care may explain the variation in survival. 10, 24, 26 The unadjusted median overall survival rates for Caucasians and African Americans were similar (14 vs. 16 months), and the lack of significant outcome disparity was confirmed in the multivariable survival model. Our findings are consistent with a previous study performed at the Walter Reed Medical Center documenting a lack of difference in survival between African Americans and Caucasians. 27 Taken together, these data support the theory that poorer outcomes seen in civilian African Americans are more likely related to quality healthcare access rather than tumor biology. 10, 26 Moreover, our cohort was diagnosed at a younger age and with a higher proportion of early stage disease; specifically, stage I. This differs from the general US civilian population, where the average age at diagnosis is 70 years with a small percentage (17 %) diagnosed at the localized stage. 23 The younger age and earlier stage at diagnosis in our cohort may be due to the routine health screening and required annual health examination for all active duty service members, which spans at least 20 years in length. The active health surveillance in this population facilitates an environment where disease may be discovered earlier.
Our cohort was diagnosed prior to routine use of low dose CT scanning for lung cancer screening, making the younger age and earlier stage at diagnosis in our cohort versus the civilian population even more compelling. The implementation of screening guidelines per the National Lung Cancer Screening Trials (NLST) as part of the mandatory annual health examination, combined with the higher smoking rates among military members, will likely have an even greater impact on early detection rates within the military healthcare system. This unique model of open access health care provided to this DoD population coupled with data from the NLST suggests that greater support for lung cancer screening improves outcomes. 28 Not only was male gender found to be an independent unfavorable prognostic factor in our cohort, this finding holds true for the general US population. 29 It has been postulated that the gender difference in outcomes is influenced by the high proportion of adenocarcinoma among females. 29 The incidence of adenocarcinoma among females was 54 % in the present study; however, we also found a lower likelihood of tobacco use compared to males, which may account for the improved prognosis of females in our cohort.
The discovery of the epidermal growth factor receptor (EGFR) mutations in NSCLC and the exploitation of these mutations to direct treatment strategies has been a breakthrough for advanced stage patients. Patients with these mutations are more often Asian, female, and never or light smokers with adenocarcinoma histology. 30 While approximately 10 % of Caucasians exhibit these mutations, upwards of 30-50 % of Asians harbor them. 31 EGFR mutations predict increased sensitivity to EGFR directed therapies, as well as standard chemotherapies. [30] [31] [32] In this study, Asian/PIs were more likely to be female and less likely to have a history of tobacco use. One could postulate that the high proportion of Asian/PI patients in our study possess the EGFR mutation and contribute to the higher survival compared to other racial/ethnic groups. However, information on molecular markers and their association with outcomes was not available for our population.
Use of the DoD data for this type of analysis has several strengths, including the large sample size and diverse geographic representation of NSCLC patients in the United States military. The distinct characteristics of equal access to affordable care, emphasis on health maintenance and screening, and Model also includes family history, marital status, region, and alcohol history lack of socioeconomic restrictions make the active duty military service members, their dependents, and retirees an influential group to study. However, given that this study was based on a population of patients serving in the military and their dependents, these results may not be generalizable to the US civilian population covered under other insurance. Outside of the unique nature of the population served, our study is also limited by the lack of data regarding performance score and molecular markers. These factors may influence the observed outcomes and as such, our survival model may have residual confounding. Nonetheless, our findings remain compelling and further investigation into how performance score and molecular markers may impact outcomes in this cohort is warranted.
In conclusion, our DoD registry-based analysis suggests a lack of survival disparity between African Americans and Caucasians, as well as the discovery of disease at an earlier stage and younger age compared to the general civilian population. These findings underscore the importance of equal and open access to healthcare, and imply that breaking down socioeconomic obstacles to care may positively influence outcomes in patients with NSCLC.
